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Abstract

Operational components of the United States Navy are becoming increasingly interested in the potential
of coupled ocean-acoustic forecast systems for improving weapons effectiveness predictions. Such
systems would combine in situ and remotely sensed data, historical databases, ocean hydrodynamic and
thermodynamic numerical models and acoustic performance prediction models to give animproved picture
ofthe ocean environment both in a “nowcast” and in a forecast mode. The Tactical Oceanography Program
is a major focal pom:;g pl(;)ﬂ?g’s%development testing and dellvery of such systems.

This N6te discusses the eirpenmental design, data collection and processing, and some preliminary
results from @hair Helix®the Second Tactical Oceanography Project Prediction Experiment in the
Norwegian and Iceland Seas,8uring October-1987>Detailed charts of the survey positions are presented,
as well as plots of all of the profiles. A more complete presentation of the descriptive findings from the
experimentis given inthe companion NORDA Technical Note §Environmental Conditionsin the Norwegian
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and 23 October. For three of these flights the time-position-data association was confused and the
resulting data plots were very different from each other and from our findings on nearby days. We deemed
the data from these flights too unreliable for use. The 19 October results, however, appeared satisfactory
and these are included in this report.

The dates and regions of aperations were:

Flight Date Region

1 7 October 1987 Jan Mayen Front

2 11 October 1987 iceland Sea

3 12 October 1987 Iceland-Faeroe Front

4 14 October 1987 Southern Norwegian Sea

5 17 October 1987 Iceland-Faeroe Front

6 19 October 1987 Iceland and Norwegian Sea

(selected areas)
(Operational 19 October 1987 Iceland-Faeroe Front
aircraft)
7 21 October 1987 Iceland-Faeroe Front
8 23 October 1987 Northern Norwegian Sea

The regions are indicated on Figure 1, and the successful drop positions for each flight day are given
in Figures 2 - 10 on the same scale as in the first figure. In all, 349 AXBTs (181 shallow: nominally
305m, and 168 deep: nominally 750 m) and 7 AXSVs (sound velocity probes) were successfully deployed
and analyzed by NORDA personnel. An additional 36 shallow buoys were deployed and digitized by
operational Navy personnel and processed by NORDA.

Personnel

The following NORDA personnel participated in part or all of the operations:

Janice D. Boyd, Oceanographer, Chief Scientist
Richard K. Myrick, Physical Science Technician
Roy Burke, Electronics Technician

Joseph W. McCaffrey, Supervisory Oceanographer




Navigation

The on-board Litton 72 inertial navigation system was used for navigation, witt periodic comparisons
with the VLF/Omega system. Drop positions were recorded automatically by the data acquisition system
as a probe was launched. The navigational accuracy was estimated by calculating the aircraft position
error upon landing, approximately 9 hours after initialization of the systems. This averaged about 3 nautical
miles (5.6 km) for the Litton 72 and about the same for the VLF/Omega. Because of the potential but
unknown effects of wind and other factors upon the falling probes, the drop positions are considered
accurate to about 1.5 times the navigational accuracy, or about 4.5 nautical miles (6 km). No information
was recorded regarding the navigational accuracy of the 19 October dataset collected by operational
aircraft, but it is reasonable to assume a similar value.

Data Collection and Processing

The data was acquired and processed using the NORDA Physical Oceanography Branch Isis system
(Figure 11), which consists of integrated aircraft-installed and ground-based components that allow full
processing and considerable analysis of the data to be performed while still in the field. (All figures in
this report have been produced by this system.)

Data was transmitted from the air deployed probes (AXBT — temperature — and AXSV — sound
velocity) as a frequency modulated signal on one of three standard carrier frequencies (channel 12 or
170.5 MHz, channel 14 or 172.0 MHz, and channel 16 or 173.5 MHz). Up to three probes on each of
the three channels were active at any one time. The signals were picked up by standard Navy ARR-
52 aircraft sonobuoy receivers and sent to the data interface unit where they were amplified, filtered,
digitized and sent along a 16 bit parallel GPIQ interface bus to the acquisition computer, a Hewlett-Packard
9000 model 320. The incoming signal was also sent to a VCR-based backup analog recording system
for later replay, if necessary. For an assortment of reasons, a few drops were replayed back at NORDA,
but details have not been noted because the procedure has no impact upon data quality.

The HP 9000/320 computer subsampled each input data stream at 10 Hz (about every 15 cm in depth
for AXBTs) and displayed the data in real time on the CRT display. Navigation data from the Litton 72
inertial navigation system was also sampled by the acquisition computer as each probe was launched.
Upon termination of a probe the data was stored on 3.5 microdiskettes and a hardcopy plot was made
on an HP 7550A plotter.

For the near-real-time modeling efforts in conjunction with this work, the data was needed as quickly
as possible after landing. To meet this requirement, the hardcopy plots were digitized while in flight using
adigitizing tablet and a PC computer (in this case, a Toshiba T-1100). Navigation information was merged
with the digitized files and the data was saved in the standard Isis archive format. Attempts to send this
data to the Harvard “Gapcast” and NORDA mixed layer modeling efforts were only partly successful
because of very poor telephone communications with the United States.

Final data processing and display took place partly in Iceland and was completed back at NORDA.
The raw data on the 3.5" microdiskettes were read into a PC/AT compatible computer, in this case a
Zenith Z-248. A 21 point (2.1 second) median filter was applied to remove most of the one to several
point data spikes and other "glitches” that occur in the data for various reasons and to filter out much
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of the high frequency noise. The raw data was then converted to engineering units using the following
conversion equations (Boyd, 1987). For temperature,

T = -38.6045 + 2.71075 x 102 F

where F is frequency in hertz and T is temperature in degrees centigrade. Temperature accuracy is about
0.2°C; precision is up to an order of magnitude better (Boyd, 1987).

The conversion equation for depth is different for shallow or deep probes. For shallow probes the
equation was

z = 1.5573t - 3.01 x 1042

and for deep,
z = 1.6325t - 2.15 x 1042

where z is depth in meters and t is elapsed time (in seconds) after probe release. Depth accuracy is
around 5 m; precision is up to an order of magnitude better (Boyd, 1987).

Seven AXSVs or sound velocity probes were also deployed during Flight 4 in the Southern Norwegian
Sea. Maximum depth for AXSVs is 850 m. Conversion equations and claimed accuracies are given in
Sippican (1982); claimed accuracies shouid probably be considered optimistic. The frequency to sound
speed conversion equation used was

0.052

V=
1
— -235x107
128 F

where V is sound speed in m s* and F is frequency in Hz. Manufacturer’s claimed accuracy is 0.25
m st

The elapsed drop time to depth conversion equation was
z = 0.4572 + 1.862t - 7.925 x 105t2

where z is depth in meters and t is elapsed time (in seconds). Manufacturer’s claimed accuracy is 2%
or 5 m, whichever is greater.

After conversion to engineering units, the data was decimated to a 1 meter resolution, and a final 9
point median filter was applied to complete the smoothing process. In many instances the final 9 point
filter did not appear subjectively to be needed. However, in other cases it was needed, especially to
eliminate the enhanced noise that sometimes is observed at depth near the end of a profile when
atmospheric conditions cause ducting of the transmitted signal (Boyd, 1986). In order to maintain
processing consistency over the whole dataset, the second filtering operation was applied to all profiles.
For mesoscale purposes this has no detrimental effect whatsoever.




The processed data were then visually scanned, primarily to detect instances where the probe had
hit bottom before wire break and to find cccasional data spikes at the very beginning or end of the profile
which were notremoved by the filtering process. These and a few other identified problems were removed
using the Isis system interactive screen editor, and the data were archived in the standard Isis archive
format at 1 m and 2 m depth resolutions.

The majorinflection points from the AXBT profiles taken by the operational P-3's were manually digitized
by Naval Oceanography Command Facility personnel from the small “grams” produced by the on-board
AQA-7 system. This technique assumes the Navy standard frequency to temperature conversion equation
of

T =-40.0 + 0.02778 F

which has a specified accuracy of 0.55°C. The assumed Navy standard elapsed drop time to depth
conversion equation is

z =152t

which has a specified accuracy of 5% down to 300m. Boyd (1987) found these specified accuracies
to be valid in a study using AXBTs produced under a different contract number. No information on
navigational accuracy was recorded. After being merged with navigation and date/time information, the
data were archived in the standard isis archive format, still in major inflection point form.

Discussion

The individual data profiles obtained during October 1987 were generally of excellent guality, although
the quality of the datasets as a whole were degraded by the high AXBT failure rate. Figure 1 shows the
ensemble of drop positions and the 5 major regions into which the study area was divided. The drop
positions for the individual flights are given in Figures 2 - 10. A listing of all successful probes, along
with depth, position, and date/time is given in Table 2. Drop positions annotated with station numbers
and the temperature versus depth profiles themselves for each flight day are presented in Appendices
A-l

These data have been used by Harvard University modelers in their “Gapcast” modeling effort (Denbo
and Robinson, 1988a and b) and will be used both to provide a validation field for the NORDA regional
hydrodynamic model being developed for the area and to testthe TOPS thermodynamic prediction model.
In addition, the data will be analyzed to provide a better understanding of the regional hydrography,
circulation, and frontal structure of the area. As afirst step in this analysis. horizontal temperature contours
at selected depths of 0, 50, 100, 200, 300, and 375 meters were produced by combining the data from
all eight NORDA flights into one near-synoptic dataset for the Norwegian and Iceland Seas (Figures 12-
17). Some comments on the major features of these Figures follow.

A notable feature of the Norwegian and Iceland Seas is the occurrence of 5 major fronts separating
important water masses in the area. The Norwegian Curment Front paralleling the Norwegian coast
separates the westem boundary of the inflowing Atlantic water of the Norwegian Current from the waters
of the Norwegian Seaitself. The Jan Mayen Frontseparates the cold, relatively fresh waters of the Iceland
Sea from the warmer and saltier waters of the Norwegian Sea, while the Iceland-Faeroe Front (often called
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the Polar Front) marks the boundary between the warm and saline North Atlantic water of the Irminger
Current from the colder, fresher waters flowing southward from the Iceland Sea.

The Irminger Current loops around the western edge of iceland and flows along the island’s northern
coast as a current known by various names, including the Kolbeinsey Current, the East Icelandic Current,
or the Iceland Current. Another frontal zone, the Kolbeinsey Current Front exists, along the northen
edge of this current, separating it from the Polar Water of the Iceland Sea.

The fifth front, the East Greenland Current Front, paralieis the Greenland coast and separates the
eastern boundary of the cold, fresh, southward flowing East Greenland Current from the slightly more
saline waters of the Iceland Sea.

All five of the major frontal features of the region may be seen in the temperature contours at 0, 50,
100, 200, 300, and 375 m (Figures 12 - 17). Because of surface warming and the development of the
surface mixed layer, in most instances the fronts are better defined below about 50 m. The Norwegian
Current Front is diffuse and ill defined, but at 100 m lies between about 5°W and 0° and shifts to the
east with increasing depth. The Jan Mayen Front between 5° and 10°W and north of 65°N is quite well
delineated below 50 m by the 2°C isotherm. Clusterings of isotherms indicate the Iceland-Faeroe Front
between Iceland and the Faeroe Islands and the Kolbeinsey Current Front north of Iceland. The
Kolbeinsey Current Front does not appear to extend down as deeply as 300m. The 0°C isotherm can
be taken as the East Greenland Current Front (Aagaard and Coachman, 1968), with the waters lying
on the Greenland side being part of the southward flowing East Greenland Current. Eddies with diameters
estimated to be on the order of 50 km were visually observed in this area from the aircraft.

As was found during the May experiment, the Norwegian Current, Iceland-Faeroe, and Jan Mayen
Fronts lay close to their 1980 - 81 locations as described by Smart (1984). Their positions appear to
be related to bathymetry, but their precise locations vary, and meanders and eddies are prevalent. Absent
in October was the northward meander of the upper several hundred meters of the Iceland-Faeroe Front
near 10°W. This meander was seen throughout all four May surveys of the Front and could be seen
on satellite IR imagery, and such features had occasionally been reported in the past (Smart, 1984), but
by October it had disappeared.

More details on the descriptive results from this experimentis given in the companion NORDA Technical
Note, “Environmental Conditions in the Norwegian and Iceland Seas During ‘Chair Helix,’ October 1987"
by J. Boyd.
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Table 1. AXBT failure rates in percent during “Chair Helix,” October 1987. The failure rates
are broken down by probe depth (shallow or deep), lot number, and channel.

AXBT FAILURE RATES (%)

SHALLOW MODELS DEEP MODELS

LOT CHANNEL CHANNEL
# 12 14 16 12 14 16
8 44 0 49 - -
9 53 68 - - - -
9F 39 61 14 - .-
11 62 67 - - e -
11F 78 100 - - - -
12 - 3 - - - -
13 100 92 - - = -
18 - 8 - - - -
22 - - - 28 28 34
23 - -~ 89" - e -
24 - - - - - 13

All probes manufactured under 1983 contract NOO 163-83-C-0003 except for * which was
under 1981 contract NOO 163-81-C-0287.

Overall failure rates: Shallow - 53%
Deep -27%
Expected: 5 -10%




Table 2. Probe type, depth (S=shallow, D=deep), position and time for all flights during

“Chair Helix,” October 1987.

DATE: 10/07/87 FLIGHT: 1

REGION: JAN MAYEN FRONT

#

23
26
29
35
43
45
46
47
49
50
51
55
57
58
62
64
70

TYPE

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

D/S

OOV OLOLVWOOOODOODVLOWO

DATE: 10/11/87 FLIGHT: 2

REGION: ICELAND SEA

#

76
77
82
85
91
a3
95
102
104
108
109
110
1M

TYPE

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

D/S

DOOLOLOLOLOLOLOOLOW

LATITUDE
(DEG MIN)

67
67
67
68
68
68
68
68
68
68
69
69
69
69
69
69
69

.10
34.40
34.60

7.00
36.50
38.00
38.20
37.90
34.60
32.40

4.30

5.90

4.10

3.40
33.30
33.70
33.90

LATITUDE
(DEG MIN)

69
68
66
66
68
69
69
67
67
66
67
67
67

1.00
30.70
30.70
18.90
29.90
28.80
29.70
45.80
20.60
59.30
20.00
21.10

.30

10

LONGITUDE
(DEG MIN)

-42.60

-4.60
-36.70
-18.20
-20.30
-36.40
-35.40
-50.40
-59.60

-6.00
-52.90
-37.90
-31.70
-52.50
-10.50
-44.10
-40.40

LONGITUDE
(DEG MIN)

-13
-13
-12
-13
-13
-13
-15
-16
-16
-15
-15
-17
-17

-4.00
-2.50
-59.40
-33.30
-59.30
-59.40
-59.00
-2.40
-2.50
-.60
-3.20
.00
-4.80

TIME
@

11:43:42
12:14:14
12:29:47
12:59:23
14:25:46
14:37:28
14:41:26
14:44:25
14:51:59
14:55:53
15:C3:22
16:21:12
15:29:47
15:36:01
16:02:49
16:08:45
16:37:50

TIME
(2)

10:01:00
10:07:03
10:31:40
10:44:39
11:14:25
11:27:45
11:37:16
11:58:48
12:03:52
12:22:55
12:27:33
12:37:37
12:42:05

- T ———
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113
114
116
121
124
125
126
127
128
130
132
133
135
140
143
144
147
150
185
157
158
161
162
166

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

DDDDDDDDNDNDDNNDDDDDDDDDYY

DATE: 10/12/87 FLIGHT:3
REGION: ICELAND-FAEROE FRONT

#

170
171
172
174
181
184
186
187
188
189
190
192
195
196
197
201

TYPE

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

D/s

OOVWOWOOUOWOODUDOOWOo

67
69

67
67
67

67
67

67
69
69

67
67

68
68
68
67

39.30
59.30
39.60
30.10
29.70

40.60
20.60
50
38.00
19.70
19.00
41.10
59.50
9.60
13.60

70
36.00
4.50
17.70
30.70
16.40
17.40

LATITUDE
(DEG MIN)

62
62
62
62

SSBBSRXRRLREB

21.30
21.30
20.50
23.00
41.60

7.00
26.50
32.00
39.70
48.00
55.60
40.00
50.20
39.60
20.20
40.70

11

18 -4.80
18 -1.80
17 -58.60
-18  -45.30
-19  -30.50
19 -30.20
19 -30.60
19 -31.50
19 -30.20
-18  -45.00
18 -46.80
20 -14.00
20 -18.80
20 -58.80
21 -50
22 -80
22 250
21 -59.60
23 -8.00
23 -37.00
23 -52.30
26 -70
25 -48.80
24 -44.70
LONGITUDE
(DEG MIN)
14 -9.60
13 -450
42 270
41 -14.90
8 -28.40
-7 -30.00
6 -53.00
6 -29.20
8 -9.40
5 -49.00
5 -26.30
4 -59.00
5 -12.00
5 -13.40
5 -17.50
€ -23.90

12:52:13
12:56:36
13:05:21
13:33:23
13:50:01
13:56:05
14:00:16
14:04:25
14:08:37
14:17:00
14:26:24
14:34:00
14:42:35
15:05:32
15:20:44
15:25:53
15:41:50
15:54:35
16:13:40
16:20:25
16:23:33
16:38:22
16:41:43
16:55:11

TIME
()

09:25:21

09:31:39
09:37:29
09:41:58
10:06:51

10:15:59
10:26:52
10:31:05
10:33:54
10:36:59
10:40:01
10:50:16
11:01:38
11:04:03
11:08:22
11:28:22




202
203
206
208
209
211
212
214
215
216
224
226
228
232
234
235
237
240
243
244
246
249
250
251

253
254
257
259
260
261

263
265
267
268
270
273

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

DATE: 10/14/87 FLIGHT: 4
REGION: SOUTHERN NORWEGIAN SEA

#

280
285
293
294

TYPE

AXBT
AXBT
AXBT
AXSV

D/S

WwWouwn

(DCI)U)(D(D(DU)U)(D(D(DU)(DU)(D(D(DU)(DU)(D(DU)UU)(D(DU)(DUJUOOU’OU)

64
64
65
66
66
65
65
64
64
63
64
65
65
65
64
64
63
62
62
62
63
64
64
64
65
65
65
65
65
64
64
63
63
63
62
63

40
20.20
29.70

.00

.00
19.80

.20
20.00

10
40.30
29.80

9.80
59.80

.00
34.50
19.70
40.40
49.30
34.90
49.90
19.90

5.20
20.10
50.10
21.80
39.60
45.50
15.40

1.20
45.30
15.10
45.30
15.70

.50
39.10
24.40

LATITUDE
(DEG MIN)

67
65
63
63

28.00
42.00
22.60
34.10

12

6 -19.60
6 -1450
5 -57.10
5 -51.00
7 -7.40
7 -15.30
7 -18.20
7 -24.70
7 -26.90
7 -28.80
8 -30.50
8 -25.10
8 -18.40
9 -41.00
9 -40.90
9 -40.70
9 4520
9 -4950

10 -57.80

110 -56.90

10 -54.50

110 -51.50

110 -50.30

110 -57.10

10  -46.80

110 -4550

12 -1.30

12 270

12 -1.40

12 -40

12 .00

11 -59.40

11 -58.60

A1 -58.10

13 -11.40

13 -10.40
LONGITUDE
(DEG MIN)
1 -32.40

2 2990
4 1490
3 5400

11:32:20
11:36:19
11:50:21

11:56:32
12:03:57
12:12:21

12:16:30
12:25:00
12:29:11

12:33:24
13:06:36
13:14:48
13:25:05
13:45:00
13:50:34
13:53:42
14:02:00
14:12:41

14:28:49
14:31.54
14:38:01
14:47:10
14:50:10
15:03:39
15:11:28
15:15:10
15:29:39
15:36:09
156:39:12
15:42:37
15:49:08
15:55:29
16:01:50
16:05:08
16:17:10
16:26:33

TIME
@

10:41:13
11:12:09
12:06:29
12:09:55

—
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|

i
i
i
|
1
i
i
1
I
!
|
l
I
!
i
|
i
1
i

297
298
299
301
302
303
304
305
306
307
3an
312
314
316
318
324
326
329
330
331
335
337
339
341

DATE: 10/17/87 FLIGHT: §

REGION: ICELAND-FA

#

345
346
347
351
352
353
356
358
360
361
364
365
367
369
371
372

AXSV S 63 58.00
AXBT D 64 820
AXSV S 64 2000
AXSV S 64 41.00
AXBT D 64 5360
AXSY S 65 2580
AXBT D 65 3830
AXSV S 65 47.00
AXBT D 65 5840
AXSV S 66 9.0
AXBT D 66 4270
AXBT S 68 50.00
AXBT S 66 1890
AXBT S 65 39.30
AXBT D 64 5920
AXBT D 63 21.60
AXBT D 63 6.00
AXBT S 62 2020
AXBT D 62 40
AXBT S 61 3740
AXBT D 61 2680
AXBT D 61 41.20
AXBT D 62 14.00
AXBT D 62 44.00
EROE FRONT

TYPE D/S  LATITUDE

(DEG MIN)
AXBT D 67 220
AXBT S 67 290
AXBT D 67 3.0
AXBT D 67 .50
ART S 67 40
AXBT D 66 59.10
AXBT D 65 57.90
AXBT D 65 29.30
AXBT D 64 59.40
AXBT S 64 43.30
AXBT D 63 59.80
AXBT S 63 45.10
AXBT S 63 14.00
AXBT D 62 59.60
AXBT D 63 31.10
AXBT D 84 110

13

abohbhhbbbhbbbhioo

bbhrooo=w~nN®

AbbPooolbhbbd

9.00
47.40
24.00
38.00
11.80

-.20
-24.30
-49.00
-14.40
-41.00
-13.50
-35.90
-57.30
-42.10
-31.30
-35.70
-42.00
-21.20

-3.70
13.20

-.50
-43.00
-45.00
-52.00

LONGITUDE
(DEG MIN)

-1.30
-22.00
-44.10
-35.40
-29.80
-53.10
-12.20
-22.10
-31.70
-37.00
-48.00
-51.30
-59.00
-10.90

-2.50
-54.50

12:17:35
12:20:28
12:24:09
12:31:49
12:36:03
12:47:16
12:50:56
12:54:41
12:58:31
13:02:21
13:15:03
13:17:585
13:32:10
13:41:12
13:50:17
14:15:12
14:22:06
14:37:22
14:42:54
14:48:58
11:26:53
15:18:45
15:27:59
15:36:35

TIME
@

09:36:37
09:40:29
09:43:43
09:59:15
09:59:43
10:02:48
10:15:47
10:21:49
10:28:07
10:31:33
10:41:12
10:44:33
10:51:31
11:02:36
11:09:54
11:16:22




S g— - -
e

3n7 AXBT S 65 15.00 -5 -35.00 11:32:57
381 AXBT D 65 29.10 6 -4890 11:57:58
386 AXBT S 64 15.00 -7 -350 12:13:42
387 AXBT D 64 30 -7 -6.00 12:16:47
388 AXBT S 63 4450 -7 -840 12:20:05
390 AXBT D. 63 .60 -7 -1590 12:29:30
391 AXBT D 62 59.80 8 -21.40 12:35:59
392 AXBT S 63 15.00 -8 -20.00 12:39:35
395 AXBT D 64 .70 -8 -13.70 12:49:33
396 AXBT S 64 15.10 -8 -11.80 12:52:43
397 AXBT D 64 30.70 -8 -8.70 12:56:09
399 AXBT D 64 59.90 -8 -2.60 13:02:37
400 AXBT S 65 15.00 -8 .00 13:05:54
401 AXBT D 65 30.30 -7 -59.80 13:09:20
402 AXBT S 65 46.10 -7 -58.40 13:12:54
403 AXBT D 66 .00 -7 -87.20 13:16:03
404 AXBT 9) 66 .70 -9 <7.00 13:22:17
406 AXBT D 65 30.30 9 -13.90 13:28:48
407 AXBT S 65 14.00 9 -15680 13:32:37
408 AXBT D 64 59.90 9 -17.10 13:35:56
410 AXBT D 64 30.20 9 -16.30 13:42:54
412 AXBT D 64 20 -9 -18.20 13:49:50
414 AXBT D 63 30.30 9 2210 13:56:41
416 AXBT S 63 4.00 -9 -25.70 14:02:38
417 AXBT D 63 .30 9 -26.10 14:03:28
419 AXBT D 62 1880 -10 -34.20 14:21:40
420 AXBT D 62 59.80 -10 -34.10 14:31:09
421 AXBT S 63 1480 -10 -33.50 14:34:33
422 AXBT D 63 2990 -10 -33.00 14:37:59
424 AXBT D 63 59.10 -10 -28.40 14:44:42
426 AXBT D 64 30.10 -10 -26.40 14:51:52
429 AXBT S 65 1520 -10 -24.60 15:02:11
430 AXBT D 65 3000 -10 -23.90 15:05:36
433 AXBT S 65 4550 -11  -38.10 15:23:06
434 AXBT D 65 30.10 -11 -38.70 15:26:37
436 AXBT D 65 20 11 -38.10 15:33:27
439 AXBT S 64 1390 -1t -38.00 154355
443 AXBT D 63 40 -11 -37.60 16:00:57
445 AXBT D 62 2080 -11 -37.30 16:10:33
449 AXBT D 63 00 -12 -4530 16:27:04
450 AXBT S 63 1490 -12 -45.10 16:30:20
451 AXBT (») 63 3130 -12 -45.10 16:34:04
453 AXBT S 64 2980 -12 -4440 16:48:06

14



I DATE: 10/19/87 FLIGHT: 6
J REGION: ICELAND AND NORWEGIAN SEAS
J l " TYPE DIS LATITUDE LONGITUDE  TIME
(DEGMIN) (DEGMIN)  (2)
' 455 AXBT S 66 4460 -24 -9.00 09:12:30
457 AXBT S 67 1450 24 -22.00 09:19:08
' 467 AXBT S 69 1.80 -19 -3840 10:01:20
472 AXBT S 69 .80 -16 -31.70 10:16:27
47€¢ AXBT S 68 1530 -16 -1.30 10:29:21
l 483 AXBT D 68 550 -12 -80 10:53:39
484 AXBT S 68 610 -11 -1850 10:57:05
485 AXBT S 68 570 -10 -30.10 11:00:13
l 486 AXBT D 68 500 -10 00 11:03:18
489 AXBT S 68 200 -8 00 14:13:10
490 AXBT D 68 .30 -7 -21.70 11:16:24
I 492 AXBT S 67 5030 6 -7.30 11:22:37
493 AXBT D 67 5900 5 -30.00 11:25:43
495 AXBT S 67 5950 4 -1350 11:31:59
l 497 AXBT S 67 5990 3  -10 11:37:55
! 499 AXBT S 67 4040 2  -50 11:45:10
500 AXBT D 67 2990 -1 -3450 11:48:27
' 501 AXBT D 67 1910 -1 -7.60 11:51:54
t 502 AXBT S 67 810 0 -41.20 11:55:23
503 AXBT D 66 5560 O -11.90 11:59:19
l 505 AXBT S 66 3360 0 23.10 12:05:37
506 AXBT D 66 3060 0 2540 12:06:25
507 AXBT D 66 1330 0 3820 12:11:23
3 l 5090 AXBT D 65 3740 1 1.30 12:21:39
512 AXBT S 64 4470 1 1870 12:35:58
514 AXBT D 64 610 1 4610 12:45:27
' 515 AXBT S 63 4590 1 5500 12:50:24
516 AXBT D 63 2320 2 230 12:56:20
518 AXBT S 63 1120 1 50.00 13:05:27
l 520 AXBT D 63 3390 1 660 13:11:56
4 522 AXBT D 63 5450 0 2030 13:18:38
] 525 AXBT D 64 3250 -1 -3.90 13:30:40
i ' 527 AXBT D 64 5680 -1 -39.00 13:36:36
528 AXBT S 65 1460 -2 -4.40 13:41:06
520 AXBT S 65 2200 -2 -1560 13:43:02
4 ' 530 AXBT D 65 37.00 -2 -42.00 13:46:56
531 AXBT S 65 4700 3 -1.00 13:49:56
52 AXBT D 65 58.80 -3 -20.80 13:53:24
J ' 535 AXBT S 66 2880 4 -6.10 14:01:11
. 538 AXBT D 66 3200 4 -33.00 14:04:.08
540 AXBT S 66 3360 6 -56.50 14:17:15
' 542 AXBT S 66 3340 -8 -550 14:23:27
} ' 15
|




544 AXBT D 66 32.90 9 -6.70 14:28:52
547 AXBT D 66 3200 -10 -26.00 14:36:12
548 AXBT * S 66 3130 -11 -2.00 14:39:30
550 AXBT S 66 30.00 -12 -17.00 14:46:45
551 AXBT S 66 30.10 -12 -57.20 14:50:22
554 AXBT D. 67 1180 -13 -1.10 15:00:17
557 AXBT S 67 4500 -14 -19.00 15:30:27

DATE: 10/19/87 FLIGHT: OPERATIONAL P-3
REGION: ICELAND-FAEROE FRONT

# TYPE D/S  LATITUDE LONGITUDE  TIME
(DEGMIN)  (DEG MIN) @)
i 1062 AXBT S 65 3000 -12 00 11:10:00
1063 AXBT S 65 30.00 11 00 11:15:00
1064 AXBT S 65 30.00 -10 00  11:20:00
1065  AXBT S 65 3000 -9 00 11:25:00
1066 AXBT S 65 3000 -8 00 11:30:00
1067 AXBT S 65 3000 -7 .00 11:35:00
4 1068 AXBT S 65 .00 -7 .00  11:40:00
1069 AXBT S 65 .00 -8 00 11:45:00
1070 AXBT S 65 .00 -9 .00 11:50:00
3 1071 AXBT S 65 .00 -10 .00 11:55:00
1072  AXBT S 65 .00 -11 .00 12:00:00
1073  AXBT S 65 .00 -12 .00  12:05:00
1074 AXBT S 64 3000 -12 00 12:10:00
1075  AXBT S 64 30.00 -11 00 12:15:00
1076 AXBT S 64 30.00 -10 00 12:20:00
1077 AXBT S 64 3000 -9 00 12:25:00
1078  AXBT S 64 3000 -8 .00 12:30:00
1079 AXBT S 64 3000 -7 00  12:35:00
1080 AXBT S 64 .00 -7 00  12:40:00
1081 AXBT S 64 .00 -8 00 12:45:00
1082 AXBT S 64 .00 -9 00 12:50:00
} 1083 AXBT S 64 00 -10 00 12:55:00
1 1084 AXBT S 64 00 -11 .00 13:00:00
1085 AXBT S 64 .00 -12 00 13:05:00
10868 AXBT S 63 3000 -12 .00 13:10:00
1087 AXBT S 63 3000 -11 00 13:15:00
4 1088 AXBT S 63 3000 -10 00 13:20:00
1089 AXBT S 63 3000 -9 00 13:25:00
1090 AXBT S 63 3000 -8 00  13:30:00
] 1091  AXBT S 63 3000 -7 .00 13:35:00
] 1092 AXBT S 63 .00 -7 .00 13:40:00
1093 AXBT S 63 .00 -8 00  13:45:00
1004 AXBT S 63 00 -9 .00 13:50:00
1
18
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1095

1096

1097

DATE: 10/21/87 FLIGHT: 7

AXBT
AXBT
AXBT

S
S
S

REGION: ICELAND-FAEROE FRONT

#

563
564
565
567
571
572
573
579
580
581
582
585
586
587
588
589
590
591
593
595
596
598
601
602
603
605
607
609
615
616
619
623
627
628
629
630
632

TYPE

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

D/s

WOOOoOWVVWODODODODUOUMNWOWOVWOOODWVWODVWOWLWOLVWODODLOLUWODWVLOWVWODODODWVWD

e - -
63 .00 -10 .00 13:55:00
63 .00 -1 .00 14:00:00
63 .00 -12 .00 14:05:00
LATITUDE LONGITUDE TIME
(DEG MIN) (DEG MIN) (2)
64 42.90 0 -5.60 10:25:16
64 25.00 0 -13.70 10:28:21
64 13.30 0 -19.30 10:32:10
63 43.30 0 -33.10 10:39:19
62 45.00 0 -54.70 10:53:11
62 30.40 0 -59.40 10:56:45
62 15.00 -1 -6.10 11:00:52
63 1.10 -3 -400 11:26:41
63 15.70 -2 -57.30 11:30:00
63 30.00 -2 -52.00 11:33:17
63 45.60 -2 -4590 11:36:46
64 30.50 -2 -28.80 11:46:52
64 44.60 2 2250 11:49:59
64 45.00 4 -1860 12:02:15
64 29.40 -4 -18.40 12:05:53
64 15.00 4 -23.00 12:09:15
64 .30 4 2790 12:12:37
63 45.70 -4 -31.70 12:16:20
63 15.50 -4 -39.30 12:24:05
62 58.80 -5 -47.30 12:34:56
63 16.10 -5 -50.40 12:39:27
63 45.30 -5 -39.90 12:46:19
64 29.50 -5 -24.90 12:56:37
64 45.10 -5 -20.70 13:00:09
65 10 -5 -16.90 13:03:29
65 30.40 5 -9.00 13:10:12
65 15.30 6 -26.60 13:21:55
64 45.20 6 -33.70 13:28:55
63 16.00 6 -50.70 13:50:00
63 1.10 6 -53.70 13:53:24
63 30.90 -8 -19.30 14:06:06
64 30.50 -7 -52.40 14:19:58
65 29.30 -7 -36.50 14:33:07
65 30.90 -8 -49.10 14:39:59
65 15.50 -8 -52.00 14:43:34
65 90 -8 -52.70 14:46:50
64 30.30 -8 -53.60 14:53:53

17



ZRERERS

647

3

649
651
652
655
656
659
663
666
668
670

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

OVWODODOMWUOUOOVWOoONoOQmwWoooow

DATE: 10/23/87 FLIGHT: 8
REGION: NORTHERN NORWEGIAN SEA

‘ *

674
675
676
677
678
679
680

690
r 692
693
696
698
699
700

704
ﬁ

706
707
709

TYPE

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

D/S

OLVOLOODMLOMWOWODOODWODODODOUDODWODOD

62
62
62

63
64
64
65
65
65
65
64
63
62
62
63

.00
45.50
30.80
29.00
59.70
14.90
29.90
59.20
14.90
30.00

1.60
16.20
14.50

20
14.20
15.80
32.30
49.80

5.10

LATITUDE
(DEG MIN)

62
62
62
62
61
61
61
61
61
62
62
62
63
63
64
64
65
65
65
65
66

41.00
22.00
6.80
1.60
51.30
41.40
21.40
33.90
45.60
28.20
52.5
59.70
29.90
50.20
50
14.30
3.50
15.70
27.30
45.10
1.00

18

8 -57.00
-8 -59.70
9 770
10 -14.00
10 -12.50
10 -11.10
10 -9.50
10 -5.70
10 -3.70
10 -2.00
10 -60
10 -.40
-1 -14.90
41 -15.30
A1 -14.60
11 -13.90
11 -15.80
12 -45.60
13 -41.10
LONGITUDE
(DEG MIN)
4 -5500
4 500
3 -28.10
3 -15.90
2 -51.70
2 -28.70
1 -41.80
0 11.90
0 3520
2 490
2 5850
3 14.70
4 3040
5 19.60
5 44.00
5 2450
3 5210
3 30.10
3 670
2  28.40
1 5320

15:00:34
15:04:01
15:20:35
15:28:36
15:35:19
15:38:41
15:41:58
15:48:27
15:51:54
11:16:55
16:01:56
16:05:03
16:18:01
16:21:21
16:32:.05
16:45:19
16:55:01
17:05:27
17:12:02

TIME
2

13:29:27
10:15:00
10:20:32
10:22:17
10:25:47
10:29:20
10:36:46
10:54:50
10:58:23
11:13:09
11:21:39
11:24:18
11:35:23
11:42:21
11:46:01
11:50:07
12:05:02
12:08:36
12:12:06
12:17:27
12:22:25

P— = -



710
712
73
714
715
M7
718
720
722
723
725
729
730
731
733
736
740
741
742
745
747
748
749
752
754
755
756
757
758
760
761
763
769
770
774
775
776

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

UO(D(DUU(DO(DU(DO(DUU(I)OU)O(D(D(DU(DUUU(DU(D(DUU)UUCDU

66 4.50
66 3.60
66 2.80
66 2.30
66 1.40
66 .50
66 40
66 29.20
67 480
67 520
67 4.10
67 1.10
67 .70
67 .20
67 8.20
67 40.10
68 6.60
68 5.70
68 4.20
68 3.80
68 3.70
68 3.90
68 3.70
68 .90
68 36.90
68 59.90
69 2.70
69 3.90
63 4.00
69 5.70
69 6.10
69 5.90
69 1.90
69 1.40
68 59.20
68 59.00
68 57.00

TOTAL NO. OF PROBES: 356 NORDA

36 OPERATIONAL

19

NW&QO’\IQO\IUI&(ONOOOOO-‘NNU!G)\JW\IQUI#AQN

26.70
41.20
19.20
53.80
50.60
44.90
23.40
5.20
16.10
42.80
18.70
50.00
14.20
34.60
31.10
-57.30
-31.90
-3.60
37.50
46.90
58.70
39.30
18.20
17.40
5.40
7.30
24.70
42.80
4.00
21.90
56.10
21.80
-41.30
-24.00
-18.50
-51.00
-34.00

12:26:54
12:34:41
12:38:20
12:41:45
12:47:36
12:53:09
12:57:07
13:07:13
13:18:52
13:21:54
13:29:23
13:42:51
13:46:09
13:49:48
13:56:10
14:06:41
14:22:27
14:25:00
14:28:41
14:40:17
14:46:49
14:50:27
14:53:58
15:04:31
15:16:03
15:20:54
15:24:33
15:28:03
15:31:17
15:39:41
15:41:52
15:49:49
16:09:31
16:12:52
16:26:38
16:28:31
16:32:00
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Appendix A.
Drop Positions and Data Profiles, Flight 1,
7 October 1987, Jan Mayen Front Region.

37



“ IEE€ 9po] VRION JANLIONOT
0 [ 4 - 9 8- 1] S (4 S vi-
L Vv 1 vV 1 LN LI ! | LIS L EL I L DL R B | R ' 89
T - -
— MAN - 49
\ I .A 3
i ] a
8 X X n
| (14 82 i 1
| 8
- 88
X 1
f -1 4 v
] 1
. o X X X X X
I 6v ir or 6 £r ;
i X X X 4 -1 69
i |6 1 {8 8s ]
i X X X T
i 17 1 4:) [4:] ]
ORI DR ST AT NS (ST WY NN VUNS Y N NN NUN (T SN S SR ST WA WY CAN N CEN NN SN SN T S 174
1861 48Q040(Q / S18XV (|

T N T A TN aEE T T B R W am e e aew BN EEER R i

a P A POy e gy T . o L\L




-

-y

PACUECT: TRCTICAL OCERNOGRRPHY
OROP NO: 23  CHAMEL: 12
DRTE: 10/ 7/87

;EH’ENT\.IE.GEGC)

LATITUE:
TIME: 11:53:42 LONGITUDE:

87

.1

-11 2.6

-2 8 1
°ET T T TTT T T T7T T T T3
g 3
3 3
& ]
B :
- 3
BF !
21 ;
ZE 3
E E
: 3
5 3
: -
E 3
a
EEJ_LJ_I 13 1 T JJLLg

PAOECT: TACTICAL OCERNOGRAPHY
OROP NO: 29 CHANNEL: i2
DARTE: 10/ 7/87

I;EH‘WTLIE. DEG Ci

&

LATITUDE:
TINE: 12:20:47 LONGITUDE:

67
5

3.8
-36.7

LR LR LI IR I |

W) H1d30
[ )

T T T T T T R T T T T T S T T Y LTI LY

LLAALAREY LEASERL]

| S -

At

stasasenalasessssnploncennsnnbasnseangelasennennslocasantyelonnsnocgetognrisnss s

glJllllLL

PROUECT: TACTICAL OCERNOGRAPHY
OROP NO: 28 CHRNNEL: 12

’larsmllt. @EG C)

h
P
4

LATITWE: &7
DATE: 10/ 7/87 TIME: 121114 LONGITUDE: -8

LU IR

L2
[ X

-
@

, 13
lle LA

IETTERITR ICTIT)

RAAREARN RAREREEEAA RARRALRREE LALLEERLL)

LA AR R RARRARAEAS RAREAARELS CALRRADRL!

§4¥1L11L| [

-
ITTETETIT)

Seaasgeseslorgsvaosefogseanrsafonsessanafessaey

PROJECT: TRCTICAL OCERNOGRAPHY
DROP N« 35 CHANNEL: 12
DRTE: 10/ 7/87

ZEH’EMTIE'(IEGD

LATITUDE:
TIME: [2:58:23 LONGITUDE: 6

-2 [} 13 18
CFvTTTT T T T T ‘rlTli
E E
2 1
E E
¥E ]
]
C e
g E
BE E
il :
E ]
- ;
E 3
E 3
E i
o
et :
; 3
a'llll £t 1.1 1 .1 1 0 1 )




) Hid30
oo

LA LR LS R LR LR Rl LR RN LR LA R RARRRE DAL}

0 HLd30

LATITUDE:
DATE: 10/ 7/87 TIME: 14:25:48 LONGITUDE:

TEMPERATURE (DEG C)
3 L 18

%%

68
4

b
w Uy

-
-t €
-

lrll LI L L]

) |

LA

-
-
-
-

1 1t 1

Dooesgogea?ypscsazaelesesecesadioasesoseboseasescsedestereecilscaeasnse s

PROJECT: TRCTICAL OCERNGGARPHY
DAOP NO: W8 CHANNEL: 18 LATITWE:
DATE: 10/ 7/67 TIME: iN:41:26 LONGITUDE:

;BPEM‘IUE’ @QEG C)

Y
-
-e
-

68 38.2
5 -35.4

-
o«

LELERS LI R A B Bt }

[

seleesoegralyenigagen

T N I T o VLT L T I I s (AT I T s T Ty Iy T &

TITTITITS

I N G I T T S T |

L4 1

YYTETI R ST TRTCTS INSEROUTYI IRNRATCSS ETRTERIT:

41

PROJECT: TRCTICAL OCERNOGRAPHY
ON® NO: US CHADEL: 12

LATITE:

DATE: 10/ 7787 TIME: iN:37:28 LONGITUDE:

;amm.m (w]

-8 =

88
LN -3

- 0 10
T T LR L L T T T T T 713
3 E
E ‘ ':
E 3
C p
BE 3
- 3
o 3
- -
- R
E 3
o ]
N 3
- ]
E E 3
E 3
Eg: 3
E 3
o e
. 3
- 3
g* [ ) T [ 111 1 -

PROJECT: PACTICAL OCERNOGRAPHY
OROP NO: 47  CHAEL: W4
OATE: 10/ /87

%4

LATITUDE:
TIME: i4:WM:25 LONGITUDE:

;BPEMTI.PEQ OEG O)

68
4

.9
-50.4

7

-
o

JARLBLALAN BURLALS ) BLELELALES BURLELL
3 3
E ]
g.: 3
E 3
B E
FE¢ 4 3
- E
3 E
Ll 5
E 3
3 3
" 3
3 3
E E
g: E
- ]
g 5
3 3
E E
!:4||| i1 Lol i I




N} H1d30

ARALAALER LATARER DY) T T T T S T T T P TPy TS T T I T TTTY 3

PROJECT: TRCTICAL OCERNBGRAPHY

OROP NO:

%%

PROJECT: TRCTICAL OCERNOGRAPHY
50 OReE:
ORTE: 10/ 7/87 TIME: Wi95:59 LONGITUDE:

;aralmn.mm

N0 CHAMMEL: I8
DRTE: 10/ 7787 TIME: 14:51:59 LONGITUDE:

W.RGC)

]
2

-1 Q
-a

LBRLEL

.

-

-

0
T b

-

o) Hid30
o

—~——_

FETTYY FRTTYVTTT FYSTRTVTTY ITVTTYTIT! PYTVPRTTT! ITVTVPTn nnuuu.uuunj

LML) LLRR R AL L) R AR EED RERRRLRY; T T T T T T T T T T T [T PT T T Yoy

RAARRLRALY RAARAA AL RARALEAELE RALERT ALY, LA LA AL RARA R R A) RAREEREEL]

b
-

-

PROJECT: FACTICAL OCERNOGRAPHY

TINE: i5: 3:2 LONGITUDE:
;mm' (DEG C)

OROP NO-
DATE: 10/ 7787

PROJECT: TRCTICAL GOERNOGRAPHY
5 CHReE.: |8
OATE: 10/ 7787 TINE: iS:21:i2 LONGITUDE:

;BI’EMTIE.GEG (%]

5 -3

a

y

1
perrrrrr

LI |

FTYTTITETE FEYSTUTTTI IYYTRYTTTY STITTTIPTY FETTTTTVTY INTTTTTITI IOVTTTITN FYVTOPITT

LAAARAALLY RALARALES CAAAE AL RN RAAERL SR L] AR LR LA A n R LEAR AR AL

e
=
-

sk
o8&

-

FYSEYRRRTUNTRTTETITI CURTURYNTE FRTURTIT FYTTRYTITI FIATUTTIT FATVRTTTN FRVPTITIT 5

.
[N

TYYRTTTITY PYUTTTETTY IYTRYTTITI ITVTTUTIVI PFETVOTYITI FTTTTTTITI ITTTTITN FEPTRTT T I




i
I
|
I
|
I
I
l
I
|
I
I
1
!
1
|
i
i
i

PROUECT: TRCTICAL COCERNOGRAPHY
57 CHAEL: 12
ORTE: 10/ 7787 TINE: 151287

;armw.mcx

-
a

IR LR L

-
4

AARLARLS EEARRERALS LARARERER) RERLE L)

BARAAARAS RARALEED

LARAEAAR) LR RANL

1 L 1 1 T ]

FRTTETRS Ty I TRUTIRL RA RN URTTU FUTTTNTIT] FYTTUTYUTLIVUVRTTNTS [TTYITTITI PUSTTTIT

-

PROJECT: TRCTICAL OCERNOGRARPHY
62 CHREL: &
DATE: 10/ 7/87 TIME: iB: 2:49 LONGITUDE:

IBPENITUE‘ DEG O

T T llllf

-

|

|

[——-

e idiads Lasot e LR R . .

:

pascanasabaesaiasaadpscaasaglazorapinatiarsnsnraloeneriaeliograassalasegints

PROJECT: TRCTICAL OCERNOGRAPHY
OROP NO:  SB  CHRMA: 6 LATINKE: 68
DATE: 10/ 7/87 TIME: i15:38: i LONGITWE: -6

;ammut.mm

<
/

3.4
-52.5

18

l,lll T3 13 LI B

&
4o

LAY LA AR A LR LA R Ll R AR RS AL DAL a RN LR aaARan s

-
=
-4

IERSCUR TR ISR RNTUCE ERNRN SRR FUNTUUNYUL IRSFENTIVI RRURTSTITL INRIUENT I ITTVRIVITI I

B
.
u
=

18 3. 1

PROECT: IRCTICAL OCERNOGRAPHY
UACP NO: 8 CHAEL: 12 LATITUDE -
DATE: 10/ 7787 TIME: 16: 8:45 LONGITUDE:

TEMPERATURE  DEG O)
2 0 3 .

S

/

&8
£
-

-
4
.
-
u'“nl\l'vlpnllj

LR AR AR LR R AR AR R Al EARAR AL A) R RN R R AN LR LR

FETSRTETY FYTURATET] [YUTNTUITI FUCTTCUTUL FUCTIUTTTI (UTURTNTY

r
N




-2 [\ 19 9

CETTTT T T T T T

| i

<

8 :

3 E

2gE ]

3

) 3

o

E s

: 3

{ 55141| Lt 4 o 1 4 1 1.1 |1||E
:
4
p
1

ﬂ . —

PROJECT: TRCTICAL OCERNOGRAPHY
OROP NO:

CHNEL: 4
ORTE: 10/ 7787 TINE: 16:311%0 LONGITUDE:

LATITUE:

;armmt.wo

00 386
-1 -40.8

[ -— (=) ] [ ]

B N I e -




Appendix B.
Drop Positions and Data Profiles, Flight 2,
11 October 1987, Iceland Sea Region.
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Appendix C.
Drop Positions and Data Profiles, Flight 3,
12 October 1987, Iceland-Faerce Front Region.
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Appendix D.
Drop Positions and Data Profiles, Flight 4, 14 October 1987,
Southern Norwegian Sea. Circled Drops Were AXSVs.
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Appendix E.
Drop Positions and Data Profiles, Flight 5,
17 October 1987, Iceland-Faeroe Front Region.
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Appendix F.
Drop Positions and Data Profiles, Flight 6, 19 October 1987,
Selected Regions of Iceland and Norwegian Seas.
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Appendix H.
Drop Positions and Data Profiles, Flight 7,
21 October 1987, iceiand-racroe Front Region.

1N



19

<
o

L9

LES 9POD VQNON 3ANLIONOT
() z- o 9- 8- ol- zi- ri-
r Y7 rrrrvyvrrervrryrrrvrrTryrr vy rTrrrr o
- 1
- X ‘ .
X $4S X X x )
i s ore 179 gg9 x 1
- bes X X X X 899 .~
%s xS 9 9 x 2.4
Qs €65 965 Sl9 9 £99 ]
i X \gs x X 6l9 , S¥9 .
| 49§ zes \6S Q6S S§9 -
X ags ves 49 ]
i wocno X 68 x x %9 69
¢ Sgs 8gs 99 €29 69 699
| £9¢ 98¢ L8S 709 609 X x X
£09 . S S
109 9 IG9 SS9
X x %
S09 29 g9
T
B b
U ST RPN W B R ST ST A TN ST T TR DTN
L86]1 49Q0400 |7 s1axXv 9S

L= — =20 W
133




W) Hid30

LR SRR KL Rl AR R AR R R S S s A R R AR ERRNR R L)

(N H1d3Q

PROJECT: RCTICAL OCERNOGRAPHY
ORGP NO: 583  CHANMEL: 16
DATE: 40/21/87 TIME: 10:25:i8 LONGITUDE:

&
.
Ho

EE!PEMTLI‘E.([EG (%]

LR B

-4

™ HLd30

[EYETSTITI ST RNTEUTI SYTINTST T FUTUITTIT! 1111111!|'I|||||1|ﬂ

-

ITEYTEESI JYSEUTYITY

b=

PROJECT: FRCTICAL OCERNOGRAPHY
DROP NO: 565 CHANMEL: W

DATE- 10721787 TIME: 40:32:.0 LONGITUDE:
];E!PEMTLE. ©EG O

c?
O
o w
W

TTTI T

13
L ] ITIIJIDII

ELEERAS 3

00N

W) Hld30

LR A RS AR ARl LA RARNER S RALALEARE]

LA AR RARRERERE) LR RN NEA ARRRRRER!

. [ |

segavppelasergeneelesnsgoroolooenrgeaatoresroryrlyonenrse ul'lnnluullilﬂ—

PROJECT: TRCTICAL OCERNOGRAPHY

OROP NS:  SBE CHANMEL: 12 LATITUDE::
DRTE: 10721787 TIME: 10:20:21 LONGITUDE:

TEMPERRTURE  (DEG C)
2 0 3 )

64 25.U
U ~13.7

g II'IIIII’[III

~.

T T T O T T T T T T T s T [ LT TS Ty T e T T T T YTy Yy

-

| ] i 1 !

IEEVETTCT FUYTE ST TASERTTVLET] (XURTSTITI FYTITIUIT] INRYTTTITI FTTURTUTI FYYTTNITT

PROJECT: RCTICRL OCERNOGRAPHY

OROP NO: 567 CHANNEL: IS LATITUDE -
DRTE: 10721787 TIME: i0:39-49 LONGITUDE:

TEMPERATURE  (DEG C)
< 0 3 ]

63 u43.3
U -33.4

CETTTT T T T T T 71

TTITTTTTITeTIreTY

LA EAAEEES EALRRALAL

L 1.t d.1 1 1 111 3

PETTURTATI FY TS CRRTTI LSRR ITURY FRNYTVERT] RS TNUAT] FYTNSTT IS FRT RN IR SYTTRINTTY Iy




SROECT: MMCTICA. OCERNGRAPHY
P N0 STL
ORTE: .0/21/87

-2

o

CHaEL: .8

LATITUOE::
TIME: 40:%3:41 LONGITUDE:

;BTEMTIE. @OEG )

13

Y RN T e e T e T R N T

-]
v

'Y

-~

18

°:||ll L0 I | T T7 T T p
:
B L
ﬁgz < ]
2/
-/
2, ]
§§11|v LI I L1 1 [ E

PROELT: TRCTICAL OCEANOGRAPHY

UAOP NO-

ORTE- 0/21/87

=

[~

573 CHANNEL: .4

LATITUDE-
TIME: 41- U-52 LONGITWE.

I;EN’EMTLFE‘ {DEG O

-8

&%
- C

9 i3 "
AR IR IR LR (L -
s J
. M
- 3
. 4
= / ~
" ¢

o) Hld30
o

O L ERERE]

R ELI TR R EERE]

IETEET] FYASECINTS FTUCRANEYY IT Y

satzegeeslye

135

PROJECT: PRCTICAL OCERNOGRAPHY
OROP N0: 572 CHANEL: .2
OATE: 10721787 TIME: 40:56:4S LONGYTUDE:

IQ’EPEMTIIE. OEG O)

LATITUDE: G2 30.4
U -59.4

-
@

-2 )

SETT T T TT L T T T )
5 :
: e
E =
- 3
: f :
E o
g; 3
. s
': ]
N 5
i~ e
< ps
3 :
8 ]
" o
3 -
J E
o B
o o
g ]
g*LLll [ | R | [

PROJECT: TRCTICAL OCERNOGRAPHY
OROP NO:  S79 CHRNNEL: 2 LATITUDE: 63 .
DATE: .0/21/87 TIME: .1:26:41 LONGITUDE- 3 4w

EBFEMT\MG DEG O

-

-2 Q 18
CETTT T T T T T
o B
d 4
o 7
o P
a: g
TEE 1
2 F :
n 3
g: 3
g:llll [ER I I B N SR A Ly




PROJECT: MRCTICRL OCERNOGRAPHY PROJECT: (RCTICRL OCERNOIGRAPHY
ORSP NO:  SB0  CHAMEL: iN LATITRE: 63 15.7 ORCP N3: 581  CHAMEL: i2 LATITUDE: 83 30.0
DATE: ,0/21/87 TIME: i1:30:- 0 UONGITUDE: -2 -57.3 DATE: 10/21/87 TIME: 11:33:i7 LONGITUDE: 2 -52.0

TEMPERRTURE (DEG Cl TEMPERRTURE  (EG C)
3 n 3 ® 13

-
4

-2 Q

.¢
o
&

4o

a_ L T 3 V1 LB L l—lTl: °:l (B} L L) LINE L llll:
| 5 a
a2 E 3 E
: - 3 F :
: f 3 3 3

] ] BE 3
: : g :
: ; 3 ]
2 3 2 3
g E E

i / ] B E E
Z5E ] 25E ]
z [ ] 2 [ :
o 3 - 3
: E :

gz { ] gé E
- 3 g ]
= 3 £ 3
- 3 - e
- - L. J
: 3 : E

g:l 1.8 L W | | N N T lLll:i g:.lljl it 1 1 I N | ) I . | 3

PROJECT: FACTICRL OCERNOGMAPHY PAOJECT: (RCTICAL OCERNOGRAPHY
DROP NO- 582 CHANMEL: .6 LATITUDE: 63 45.6 DROP NO: 585 CHANNEL: .2 LATITUDE" o4 30.%5
DATE: .0/21/87 TIME: 11:36:U6 LONGITUDE: 2 -45.9 DRTE: 10721787 TIME: il1:N48:S2 LONGITUDE: 2 -28.6
;E!Pﬂ!ﬂnm' (OEG O EEH’EMTLPE. (DEG C)

-2

s
3

19

0 13 [}
L CETTTT Jrlljlrnl GTITg CETTT L L LBSLENR R | T 1T T 1
o 3 :

W) H1d3n
orh
RN Ea P KRTANEARES Kok rarane) AL ERER AL,

W) M1d30
0on

AR LR R AR AN R A AR AR SRR RARE AR R RN AR ERERAL]

seloeeganegglonesgspaelorggeasngtyrgrogepgl

sopsesnslesvengpnafoesaneeggloesenssaelsegnsoqasloenasrspaless

R
4 pt
| ]
8k g :
- K
1 : E
- : ]
- F ]
il B S U .1 1) 1t 3 11 1 i it I AL L1 11 1 1 & 3 =

136

[



w v . oo ® N -

) H1d30

vag WS e  —

PROECT: (ACTICRL OCERNOGRRPHY PACJECT: TRCTICAL OCERMOGRAPHY
OROP NO:  5p8  CHANNEL: 18 LATITRE: N W.6 DROP NO: S87 CHRGEL: i2 LATITUDE 64 W§S.U
OATE. 10721787 TIME: il:49-9 LOMGITDE: -2 -22.5 DRTE: 10721787 TIME: i2: 2:i5 LONGITUDE: 4 -18.6

;Bfm. (DEG C) l;E!I’EIIﬂ'LIf° WEG C)

LEBL) DL LI LY UL

-
[
-
a

o
T

2
- o

rm d

-
-
N
2
-
-
]
1
t

RS LEA]
FTFRTTTS FYRITITT

IRTSRTNREL FRRTERETY

oot
T T Ty LT T T T
-

T,

ore

LERRIARALS SLCECER SR

ISYTCIITIATTETSUTYS SYTTITRATE FETIURY I

esesecy

FL POV Y PRTTRTYURY ETTCIRYTTL (T TIS LT L ITIVY VAT ITITIYTITI LYV ITIOT
RAREAARELS RELLERRRLS CARRRARLLS LA AL LA AR SR LR s (AR LNy EEREALE EE]

-

J S | S . | L I S |

PROJECT- [ACTICAL OCERNOGRAPHY PAJECT: TRCTICAL OCERNOGRAPHY
OROP NO: 586 CHRNMEL: 4 LATITINE [} DRAOP NO: S89 (HANNEL: i2 LATTTUDE: 6% 15.U
DATE- 10721787 TIME: 12: 5:53 LONGITUDE: 4 DRTE: 10/21/87 TIME: 12: 9:45 LONGITUDE: 4 -23.0

‘;’EII’EMTLIE’ (DEG O) ;EWEMTUE. (OEG C)

1
=0
=8

-2 [ ie ~2 [ 18
°:-nlt LR T 1T LY ST LN A B 8 LB L T U 1. 7
"

IEERREY T FANERRUYEL FIRRRRENY SERRYSTIT]
earstespsepeenasaaloyateageilyargeng

anm

[.(uncn—'unuu. LRLARARRA) TARER AL EEREANRERS LARRRERLE

.

LA EA LR L) LA R EE AL EA A RS AR SRR LARRRRRAED LERRARRRR] ERRRRRELE

r‘nununlu;u_un savazagedeesgsier
sexseqeenboneeage ol ipeoeesenesgnages

| ] | T A | Lp .}

-

b | it 3 11

137




W

(W) H1ga30

H1d30
aon

PROJECT: RCTICAL GCERNOGRAPHY
DROP NO- 580 CHAMNEL: 8
DATE: 0721787

-2

LATITRE:

TIME: i2:12:37 LONGITUDE:
W& (DEG )

13

o

-
@

[}
T T T

PROJECT- TACTICAL OCERNOGRAPHY
DROP NO-  S93 CHAMNEL: 46
0RTE- ,0/21/87

‘gememrmea (DEG

LATITUDE:

TINE: 12:M: S LONGITUDE-

0

G3
L]

: L3N ) LIRS
g E
. ]
- ]
L- 3
" 3
- 3
5 4
- e
o ]
X * 3
F E

E

]

E
5 ]
- =
[ 3
o ]
E 3
k ]
E b
» p
o e
- 3
- -4
e -5
o r 3
gL 1t IR I £ [

iS
-39.

-
®

i 2
) Ill‘}'ll
I

T T

DR

INSRIRETS ENCARTLTT

A GAAZASEERS LEAERNEEES ERRIN

sAtigts

ooh

T
—]

TR T

[++-]
T

CAARRS LRRARRRL
—_—1

o0e
L..

-

-

ST ETIRTI YN USSR TR TRNSELI FETEURUTTA FAURUTCUTS V)

.3
4 -21.9

138

PROJECT: [ACTICAL OCERMOGRRPHY
AP NG: 591 CHAMEL: 12
DRTE: i0/21/87

24

LATITUE:
TIME: i2148:20 LONGITUDE:

’lmllﬁ. MEG O

13

G3

4s.

4 -31.

3 is

E LS L | L St S I LENLI B

: ]

3 E

E

o ]
§ |
F§E :
z [ ]
- E

:
gE 3
5 ]
E f
gEllll 1.t 1 1 I I | A

PROJECT: TRCTICAL OCERNDGRAPHY
DROP NO: 595 CHANMEL: i8
DATE: 10/24/87

LATITUDE:
TIME: 12:34:56 LONGITUDE:

IEH’EMTI!E. @EG O

G2
5

58.

7.

16

d
e

W) Hid30
L)

T N B I T T 77 T 11 T 1 14
- ]
| et
3 1
-

- 3
- E
. 3
9 3
o 3
o 3
o | Ly 11 J I [ T T

7
1

— e m EES

.-,

6
3

1 vt




[ SR

PRO.ECT: TRCTICAL OCERNIGRRPHY PROECT: MACTICAL OCERNSGRAPHY
OROP NO:  S08  CHUME.: I8 WRTINEE: 6 16.4 OROP MO  SBO  CHANEL: i6 LATIMDE: 63 5.3
DRTE: i0/21/87 TIME: i2:38:&7 LODINDE: 5 -50.4 DATE: 10/21/87 TIME: i2:46:19 LONGITUDE: 5 -39.9
;mlﬁ. (OEG Q Iarmm. MEG C) "

-
®

0 ) 0 ~ 0

9

T T 1 7 T 1T T3 L I e | T 3.1 ¢ 4 S ETTTY LB LS M O § L
3 E

F 3 E
2 3 E 3
L 9 E 3
o o - -4
- o - 3
- e E 3
I 4 ] = =
E E 3 3
I 3 L e
o 3 o 9
o 3 ]
B 3 -} :
L 3 - o
E pe L 3
“ 3 < 3
3 E 3 3
. - = -
E r -2 .
o 3 - 3
o 4 E 9
E 3 < 3
L 3 e 3

e ] gk ’
o 3 o 3
L 3 < 3

2 F 3 - 3
o : > o
o 3 E 3
o 3 L 3
e - = 3
- 3 3 3
- 3 < 3
- - 3 -
C 3 < e
< p < ]
- 3 E 3
- 3 I 3]
8k . 3 .
- 3 - e
E 3 < 7
3 3 - 3
o 3 < 4
« 3 - E
N - - P
- . - E
o ] E 3
E E F ]
o 3 o ]
o 3

g'l 1 1 [ T | Lt L1 [ 5:. [} J I | 11t [

PROJECT: (ACTICAL OCERNOGRAPHY PROJECT: RCTICAL OCERNOGRAPHY
OROP NO: 601 CHANMEL: i2 LATITUDE: N 20.5 OROP NO: 602 CHANNEL: .6 LATITUDE: 64 uS.)
ORTE. .0/21/87 TIKE: i2:98:37 LOGITWE: 5 -A.9 ORTE: 10721787 TIME: 43: U+ 9 LONGITUDE: -5 -20.7

;aremm. (OEG C) ;BI'EM"UE‘ DES O)

- 0 18 -2 ] 13 19
° T T | I I e B G Rt e T T T T T T T L illl:'i
E 3 E -
o P - o
3 3 3 :
5 3 o j
Iz p : 3
o 3 E 3
BF ] BE 3
- ] : 3
g E 3 E
I ] E 3
E 3 E E
3 E E ]
3 3 3 =
I ; - ke
- E S F E
: : 8E 3
3 E 3 3
- - -y - -4
[ 3 s [+ 3
N . L 3
3 3 3 E
E. _: e ]

E
3 E 3 E
: : - R
o 9 o 3
o 3 E 4

g: 9 a:
3 E E E
3 3 3 :
o p E 3
E ; 3 3
- - [ A
o - C 3
E ] E 3
3 E 3 .
E ] E E
3 3 3 3
gt Lt (R IR W A N N | 117 5:1||| L1 AT I A N A

139

PO

e s e e



W) H1d30

(W) H1d3n

PROJECT: FRCTICRL OCERMEGARPMY

RGP NO: creeL: %

DRTE: 10/21/87 TIME: 33: 3:¢9 LOMGITUDE:
TEMPERATURE (DEG C)

a—e o 3 i [ ]

LATITUDE:

65

5 -18.9

ol

18
t| LR LR R} R 1 f—lg
o 4

sk .
E 3
: E
: E

o

I

- ]
N 3
t:- 4
E .g
o 3
o p
o e
- ]
- =
o :
o 3
I )
SRR Pt IS R : g

PROJECT: TACTICAL OCERNOGRAPMY

UROP NO:  GO7 CHANNEL: .8 LATITUDE-
ORTE- 10721787 TIME: :3-Q1-55 LONG!TUDE:
;mm' (DEG C) .

65
£ -

15.3
26.0

[l

CET T T T T LB B ITH
: E
3 E
- ]
ci C

E Ty

LERREREKE RRES

spdrgpeagdiasegensalange:s

[AAEARERYN ERRERELS

IETERTEETI FUTRRTITT

140

PROJECT «» MCTICAL OCERNIGRAMHY
DROP NO: 605 CHAMEL: 18 LATITUDE:
URTE: 10/21/87 TIME: i3:i0ri2 LIONGITUDE:

TEMPEPRTURE  (DEG C)
3 ) 19

&

65
5

-
-]

L) LRI L

-
Jde
-4
-

IEYERSESTLITERESNITS FUSUSTUTI INITTORS

Ggsygegs

eTeTi N

P S T e T T T T T L [ T s T D [V T A A LT T R T ATy AT T [V v Ty ooy

LARARERRE

S I L | 1 Lt 1 bttt 1

IRYREYNEYS CENSTRITTR SRUT

PACJECT: TRCTICRAL OCERNOGRAPHY
DROP NO: 608 CHAMNEL: &4 LATITUDE
DATE: 10/721/87 TIME: i3:28:55 LONG!TUDE:
TEMPERRTURE  (DEG C)
n-e g 3 e

T T

T LRI L LR SRS

T 1 7 1

caxrepaghovgeges

XL X

IERSSEUTLIEY)

W H1d30
ooh

sasnaaralarriaege

LA L RS LR RS AR R T CR AR ) LA AR RIS SRR AR R RN R AR R Rl

) I S N I . !

I

sussaabiasenn s

30.4
-8.0



W) Hid30

AR R R RAME R EAA RAARRATAL) RAEARALIAL ARRL R AL ERRRLRRERE

PROJECT: IRCTICRL. QUERNOGRAPHY

OROP NO:  GIS  CHRBEL: 8 LATITUDE:

ORTE: 10/21/767 THE: 13:% @ UMGITRE:

;ﬂrﬁnm.m 0

63 18.0
4 -50.7

-2 Q9 1"
T T T T T7 T T T T T T
3 E
" 3
o 3
o 3
. 3
o 3
o - 3
N 3
o 3
of 3
o e
= -
o 3
- 3
< 3
< 3
C. -
E A 3
L / ]
: k E
L { 3
F 3
o f 3
- ' 3
»d ! -
E : 3
E b
= f -
n r
o ' b
< : p
E ! 3
g- N -
E i .
3 ]
o : 3
- ! p
% -
.
E 3
= 3
e ‘
E ]
E [ | I | 11 1t J ¢ ¢ 19

PROJECT: FRCTICAL OCEANBORAPHY

DROP NO: G619 CHANMEL: .8 LATITUDE:

DATE: 10/21/87 TIME: aM: 6: 6 LONGITUDE:

EEIPEMTLIE. ©EG C)

13

&
Ho

Lazy
.

]

Illllflrr

{
l

LLRERRS ERRRAL)

T 1T 1 T

, /

IRESTYTTE FYTYVETTE FRTTTYRTTL FUUSTUCETI SAVUTTCLT] INAITUTIT)

Lt 2 1 N . | I

C

FYCTTITIRS ICTTOITTT)

41

PROJECT: TRCTICAL OCERNOGRAPHY
OROP NB: 616 CNWOEL: 12 LATITE: 63

ORTE: 10721787 TINE: (13:53: M UONGITUDE: 6 -S53.7

TEMPERATURE  (DEG C)
2 0 ) . 19

| 39}

-
o

e LI B 2 L LR I | S AL S S LR R

-

/

T L T T T DI TR T [ T TT Y ees

AN

=

LAAALAARAS RRAALERARE RARRARARAY RAREIEAD)

b — - e e -

[

1t 1 8 L1 1t

eaaatsesslogsenssnedonrganaeytagraneegafonenaayealongyecanslonseeassoloenagges

PRBJECT: TACTICRL OCERNOGRAPHY
DROP NO: 628 CHRMMEL: 16 LATITUDE - -]
OATE: i0/721/787 TIME: i4:19:58 LONGITUDE: -7

;EleRﬁTllE. @EG C1

30
-52.4

5

-2 14 18
CET T T T T T T T v T 777t rrﬁlj
F /! s
i 7/ :
E ]
- | 2
E E
83F é
E | — ;
3 ! E
L :
E E
gi 3
- 3
E
| 3
g‘lLll 13 1 ) [ I | [ 3




e S S e S Ty hil

Hid30
oM

W)

(W) Hid430

PROJECT: RCTICAL OCERNOGRAPHY PROJECT: TRCTICRL OCERNOGRAPHY
OROP NO: G27 CHANNEL: .6 LATITUDE:: 65 29.3 DROP NO: 620 CHAMMEL: i2 LATITCE - 65 30.
DATE: 10721787 TIME: iM:33: 7 LONGITUDE: -7 -36.5 ORTE: 10/21/87 TIME: iN:39:58 LONGITUDE: -8 -uS.

I;E'I’EMTUE’ DEG O 'I;E!PEMTUE‘ DEG C}

13 13
1r|xrgrrl1‘rl T 7 1 7 Jl]_l‘[f! T 11

-
>
b

- o
-
@

GRARARS SRR AEES LA RN LR R AAAR R RN LA AR RN N

=

T
y - .

[ERTE FRRTRRTATI FERRRTURTE STTUIREATI LANTVENOT!

W) H1d30
oon

sappevageloaeyesenglirepysaneleonngegeatognernsaalaregestsy

> e
- p
OSI -1 g -
p - e
4 - -1
I e -
|- - . -
e -1 - 1
I 4 - ]
p - -]
I 3 - e
- - = -
- -4 - b
- 3 -

g-lllj_-rll I I

SPRAECT: FACTICAL OCERNOGRAPHY SROJECT: TRCTICAL OCERNOGRAPHY
ORP N0 G629  CHAMMEL: 34 LATITUDE- GS 1S5.5 OROP NO: 630 " CHRMMEL: .2 LATITUCE- G5 .
DATE- 10721787  TIME: (M-U3-34 LONGITUDE: | -52.u ORTE: 10/21/87 TIME: 44:46:50 LONGITUDE-: 8 52.1

gmmwu @EG O TEMPERATURE, (DEG C)

-2 18 -2 0 13 18
CrTTTTTT T T 7 LR L T(c.: ‘::llll LI T L L |III.—
: ) E g /j ]
c : : ) ]
- b / 3 I p
'g!: 7 3 g: R

t o 1 p
. ¢ e - 2
3 | 3 3 E
2 J! : He b ]
bt ] 25:_ :
: ] i ]
2 : E
: : g :
3 T
8 gF e
7 E 5 3
E : 1
g‘l 1t | S S | | S | 1t 11 g"Llll 1 1 {1 1 1 1 J B S |

142

v, § A

o NN

-0 .



.0
/]

-57.

PRO.ECT FRCTICAL GUERNEGRRPHY
LATITUDE - o
DATE: 10721787 TIME: iS: O: N LOWCITUDE: 8
(OEG C} o

OAP HD: S CIOEL: 12

0
-89,

-]
L

LATITUDE:

DATE: 10721787 TINE: (%:%9:53 LBNGITDE:
©EC O

"MOECT: TRCTICAL GCERMECRAPHY
MR OfeA.. 12

]
!

-qq---—-~q--- -duu-—-—--d‘dq-w- d—d-nu--ﬂ-—.u-n -—-.--—l-ﬂ-i-ﬂ_-uw r~ " M-.-J.—.---m—.- -.-Mﬂ—wH-Jﬁuu--.-dq .-nuun-un-—--antc -v-vn-uﬂ’d-udu-id-
L
T -4 f=- -
- . ae - 1
" . - -
- -1 . = 1
m =
-]
- - B ﬁ .
- . & 7
. . - r
- - b

hu-

I“BI'EMTUE(IEGC)
T

,’

/

/

+
Jod 1)

- ~N

-
- .
4
.

840 CHRNNEL: i2

+ 30721787  TIME: 45:20:35 LONGITUDE:

- o -

¥
$
PROELT: TACTICAL OCERNOGRRAPHY

ORGP NO':
DATE.
°

FYYYTITTTE STV AYEY) SNUTYTIRRI FTYATYUTYS CYYSTTRITY INTYYUYUTI CRTRRTTINY FVSTTLT LY PEYEYSRITI CNTUT ST AARTNTURTE FYRT NI TR ATSSUTATVI SYSITYRTTI FATTTITITY FIRTITTIINY

8 20 %0 80 E 30 [ L
DEPTH 00 DEPTH 00

o~
LA MR AR R e (LA At at) LA AR LA AA R RS LASEARARE) AT EE L w.a. L ey A LA R LA A AL LA L LR
= o L
- . 8 - ~
- . . -
= - il - 4
g8 -
= . 4 3 L .
B . Ww S F 4
L. - = .
;8
= . - l
- oF o =
- » o 1B L 4 .
- L
o —— - - - - ~
o / - ] = 1/ e
-
- -] - - ~
g k.
< = Fy
~ . i mmm B S~ o 7
= N ] 8 B - :
X 1 g2 of — T
L. - - .
tasesssesbasgesernelonesnzaeslonsosnesglosnassssologosgsseslospevganslonnegsss ”m o [ERERTIRTE FURSTERIC) FYRTTE TR FRTTTITUCI CRCTSUTTTI INTRTTNTVI AITITITI FUTTTIINTY
[ 20 e o '] 200 40 L L

%0
DEPTH ™) DEPTH 00

143

.-




(W) Hld3d

(W) Hid30

PROJECT: IRCTICAL OCERNOGRAPHY . PROJECT: TACTICAL OCERNOGRAPHY
DROP NO:  GHL. CHANNEL: 14 LATITRE: 62 28.0 DROP NO: 643 CHAMEL: 46 LATITUDE:: G2 59.7
DATE: 10/21/87 TIME: i5:28:38 LONGITUDE: -10 -14.0 DATE: 10/21/87 TIME: 15:35:i9 LONGITUDE: -10 -12.5

;EIPEMTUE. DEG C) ;BFEMT!.IE. DEG C)

b

a
%4
a

-

Q: LI AL T T ¥ 1 Illla :Illl UL LS T 1 ¢ 1 IR LR
; E E
§E : 8E :
o 3 o ]
: ! E : E
= | E E E
d r 3 3 3
: ! 3 /1 é
3: / 3 8E F
o i 5 E E
gk ] ] :
: E E ]
: 3 g ]
3 3 - 3
g S 2 I | b . !_'IL3 gEllll i & ! t 1 1t IA[IIE

PROJECT: [RCTICAL OCERANOGRAPHY PROJECT: TRCTICAL OCEANOGRAPHY
DROP NO- G4 CHANMEL: 12 LATITUDE- 63 14.9 DROP NO:  64S CHANNEL- 4 LATITUOE - 63 28.9
OATE: 10/21/87 TIME: 15-36-41 LONGITWOE: -0 -\1.i ORTE: i0721/87 TIME: 15:41:58 LONGITUDE: -i0 -8.5

1:;E'PERF1TUPEe (DEG C) Eﬂfﬁm’flﬁ‘ (DEG O)

CETTTT (LR L L

18

&
-{o

L) L LU L TF 1T &1 I

- . . ]
- ] { ]
—~ hY -
& ¢ h 3
; e

f E

o002
\‘\.y‘u“'

oot

W) H1d30
[ ]

AR R RN AR E AR R AR RAR AN ER] AR RS ERELY RERERAME]

TTT

IEARERREEREEERRSR)
(IS FENSEUIRTI SRS SCIUTI AR S U] SN INTIS SUUSRARET] -u“nulnnunj

atpeplerspgnpea¥arpeanpsaloonesanpelpaysnnnastogrennens

)l\l.).-u]h.u.tn LARRRRRRRS KRRRRERE
LAARERRELS LARER:

-

AL 1 1

111013
008

144




‘ SAOJECT: (RCTICAL OCEANBGRAPHY SAOJECT: TRCTICAL SCERMOGRRMHY
: OROP NO:  ON7 CHANEL: iS UTINGE: S 8.2 GROPNS: O ONER.: i2 LATITUGE: 64 4.9
: ORTE: 10721787 TIEE: 15:88:27 LOGINGE: -0 -5.7 BRTE: 10721787 TINE: i5:S3:'W (MGITDE: -10 -3.7

garmu!.mc: geranm'mm

-2 ] - ] 13 18
ST TTT L0 N DNN NON M BN NN Bt T TV T4 LT TT T T LI A | T T
3 ] 3 p
o o E 3
- 9 -
E E 3 E
o 4 e 2
- - -
o 3 3 -51
- - 3 o
: E E E
§: 3 B: 3
- 3 3 3
- e
e § 3 d 3
o 3
F E E ]
- 9 o 3
% 4 - - 3
= e [
F / 3 3 E
« 3 o 3
a o : 3 9 E
o p R 3
2E ~ §E— -
- F i 3 E 3
zE 3 2t ]
- ' 3 3
E 3 3 3
- - - -
o ; 3 o p
E ! p L 3
L . 4 -
o 3 E 3
e : ] - he.
o E < s
Bt - ] ]
o =
2 3 E :
o 9 < 3
o ] < 7
- - 3 3
. -] - i
I e - 3
L 3 E 3
X 3 o K
.. 3 - 4
do -l b= -
o 3 L 3
1 E b
§~|11L [ | L .41 1 11 1 ¢ 4 S'Lljl 1.1 .8 1 [ | | I I

SROJECT: (RCTICAL OCERNOGRAPFHY PROJECT: IRCTICAL OCERMOGRRPHY
OROP NO:  OU8  CHMANMEL: N LATITRE: OROP NO: 651  CHANNEL: (6 LATITUDE: 85 1.6
DATE: 10721787  TIME: 11:16:55 LONGITUDE: DATE: 10721/87 TIME: i6: i:58 LONGITUDE:- -0 -.G

{ , Toeewime o 0 TENPERATLRE, (EG C)

13
ll'/!l T 1 17 LI i § J1| T+ 71 U
i

o
.
o8
L8
ce
)
K-

-
-
-
-
PYRTYY CYTRTAYTTI PYVTYRYUVI IYYRRCTUTY [TCRTTTITY IRYRTERTTL FYRSNTSTNI LY YYSTTITS 3
.
-
-
-
-
pesy

i

e

/

LEX AR LALRRERL L} b
\

T T TR Y &

LA AEIAAN R AL R LAl AT IREARERS RARRALEANE AARARELALY RARAARRRED LAL)

TN — TL_\

W) H1d30
Qaoh

LAARAARRAS SRR LA SRR RN AR) RARRARREND RERNRERIRS CRRNA]

sageeveneboceeqyeeeborsorsoapdorepnpagedongoyngegtysngaanyyVeasayeygalonensg

£ 4t ot 14 ¢ 0 ¢ 7 b L £} | I ) B

K
[
R

J 1. 1.3 i1 1 | N

14§

——t i s . - . e e e




PROJECT: TRCTICRL OCERNOGRRPHY SAOJECT: TRCTICAL OCERNOGRAPHY
OROP NO: 852 CHANMEL: i2 LATITUOE: 6 18.2 . ORGP NO: 655 CHANNEL: 16 LATITUDE: G5 14.5
DATE: .0/21/787 TIME: 16: S: 3 LOWGITUDE: -10 - - DRTE: 10/21/87 TIME: 18:i8: i LOWGITUDE: -11.-14.8

I;E!Pm. @EG O . wescr ¢

< 0 18 2 0 3 13 18

e L LR TT‘ll TV Ilfl: °_Tf1l I‘\r' UL L TjTI:
-y = -

- 3 - =

] o3 E / E

I { E E 3

E 3 E 1

gh Tf p g: /{ 3
| 3

E E 3 E

c E 3 ) ]
9 E E BE | E
TEE ] 2gE ]
3 é s f | a
: E E | E

é % E |

: E E | E

BE— ~ af L -
o 3 F E

E ] o E

- 3 E

E:IIJ_L vt by r oo g:JllL IS NS BN R A t 1413

PAOJECT: MCTICAL OCERNOGRAPHY PROJECT: [ACTICAL OCERNOGRAPHY
DROP NO- 0SB CHANMEL: 12 LATITURE: 65 4 DROP NO: . G58 CHANMEL: 18 - LATITUDE: B4 4.2
OATE: 10/21/787 TIME: 16:21:21 LONGITUDE: -11 -iS.3 DATE: 0721787 " ‘TIME: 16:32: 5 LOWGITUDE: -11 -14.6

!”EPI’EHTVL“E.l (DEG O IEH‘WTIBE. DEG O

i3

3
&
e

"E.nul ll]ll T T T 7 I A I T T T TT T 1 T 1T 17 LI B
3 i 3

: \ ] E J ]
7 . 3

:' kd E E HT E

BE— : BE :

: 5 :

- 3 - 3

o : E ; 3

RE E 8E | 3

il: ; 8 ;

2 [ 3 ZE 3

1 2 3 - ]
- 1 - ks

: E

8 ] BE .

3 3 E E

- ] E E

o -] A k

* 3 E 3
E 3 : ]

= E : 5

3 g N T | S I} 11 11 11119

—ngathe
a8

_

r-

146




OCEANDGRAPHY
DROP NO: 683 CNRMMEL: i€ LATITUDE: 63 5.8 OROF NO: 088 CHANNEL: 12 LATITUDE: G2
DATE: 40721787 TIME: (6:U5-)9 LOGITMDE: -11 -13.9 ORTE: 10/21/87 TIME: i6:55: i LONGITUDE: -iI -

;aremm. @EG O

( PROJECT: FRETICAL OCFRMGGRAPHY PROECT: PRCTICAL

G

3
.6
‘;‘EI'EMT\E. @EG O

-2 0 13 7] 0 13 18
’ Q: LI ] v V1 E LR ) 1 3L l‘l*:. n..‘FI“II LR § Tt r1—|:
! 3 | E : E
L_— 3 3 :
! : ’ i : E
( g E E 1
5: 3 ﬁ:
5 : i : 3
o e E p
. X - >
E 3 E
L p e s
g E _ BE ]
gLk 7 : ZgE :
g [ g :
" 9 s
: E g p
g8k 3 -} 3
E b E :]
: E E ]
3 3 3 E
- 3 L e
o E - E
o pe - 3
: E 3 ]
g i1 Lt 1 1 1 1 P L1 1 g J I i | I S § L W

4 SMOJECT: TACTICAL OCERNOGRRPHY PAOJECT: (RCTICAL OCEANBGRAPHY
DROP NO: 068 LHRMNEL: N LATITUDE: G2 4o OROP NO: G70 CHAMNEL: 16 LATITUDE: G3 5.
ORTE- 10721787 TIME: ,7: 5:27 LONGITUDE: -123 -4S. DATE: 10721787 TIME: 417-12: ¢ LONGITUDE: .13 41.i

I;EH’EMTIJE. (0EG O la'Bl’EMTUHE! DEG C)

X J

1 18 2 6
{ CETTTT T T T 1 1 CET T T T T T
g E 3
5 ] -
- e -
; : -
8§t ] 8k :
: 3 E 3
3 3 3
g 3 £ ]
5 3 E ]
Ef ] EE ]
. 3 :
; JeE ’ ek B
> §: ] &t :
E 3 2 E ]
1 3 E 3 E
p E E o ]
p 2 3 - ]
: : : 5
| : a : ;
5 3 3 v E
{ 3 'é 3 E
; E : 3
E 3 3 3
g";J_l [N Lot IR gz_Ll_Ll t At P oyog s 3e 1 3

147




Appendix 1.
Drop Positions and Data Profiles, Flight 8,
23 October 1987, Northern Norwegian Sea.
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